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Summary
Introduction:  Spontaneous  intracranial  hypotension  (SIH)  is  a  rare  pathology  caused  by  unex-
plained  and  variably  localized  leakage  of  cerebrospinal  ﬂuid  (CSF).  The  prime  symptom  is
orthostatic headache,  although  other  less  speciﬁc  clinical  signs  may  predominate,  and  mislead
diagnosis.
Case report:  A  47-year-old  man  presented  with  Ménière-like  symptoms  of  sudden  onset.  Sec-
ondary orthostatic  headache  led  to  the  performance  of  cerebral  MRI,  which  found  signs
suggestive of  intracranial  hypotension.  A  blood-patch  was  immediately  carried  out,  and  was  fol-
lowed by  consciousness  disorder  associated  with  onset  of  bilateral  subdural  hematoma,  which
required  iterative  neurosurgical  drainage.  Myelo-CT  conﬁrmed  CSF  leakage  facing  the  right  12th
dorsal nerve  root  sheath.  Radio-guided  sealing  with  biologic  glue  provided  complete  regression
of all  symptoms.
Discussion/conclusion:  Auditory  signs  may  predominate  in  the  clinical  presentation  of  SIH.  Their
orthostatic character  is  suggestive.  The  present  case  is  of  a  rare  severe  form.  The  role  of
neurosurgery  in  such  cases  remains  to  be  deﬁned.
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Introduction
Spontaneous  intracranial  hypotension  (SIH)  is  a  rare
pathology,  with  annual  incidence  estimated  at  ﬁve  per
100,000  of  the  population  [1].  It  results  from  CSF  leakage,
the  cause  of  which  is  unknown  but  which  may  be  associ-
ated  with  trauma  in  a  context  of  fragile  spinal  meninges
(meningeal  diverticula,  abnormal  support  tissue)  [2].  The
key  symptom  is  orthostatic  headache,  but  other  less  spe-
ciﬁc  signs  may  be  associated  and  may  sometimes  mislead
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iagnosis.  Diagnosis  is  founded  on  a  range  of  clinical  and
ara  clinical  data  (Box  1)  [3].  The  present  article  reports
 case  of  severe  SIH,  with  initially  misleading  Ménière-like
ochlear  symptomatology.
ase report
 47-year-old  man  consulted  in  ENT  for  tinnitus  and  hearing
oss.  History  included  mild  spinal  trauma  sustained  2 months
reviously  following  a  fall  from  a  bicycle.
The  patient  had  been  suffering  for  3  weeks  from  low-
requency  tinnitus  and  a  ‘‘blocked  ear’’’  sensation  with
‘metallic  noise’’,  especially  in  the  left  ear.  He  also,
.
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Box  1:  Diagnostic  criteria  for  spontaneous  intracra-
nial  hypotension  [3].
Diagnostic  criteria  for  spontaneous  intracranial
hypotension:
A)  Evidence  of  spinal  leakage  of  CSF  (CSF  in  extrathe-
cal  space),  or  else;
B) Signs  of  intracranial  hypotension  on  gadolinium-
enhanced  MRI  (subdural  effusion,  diffuse  meningeal
contrast  uptake,  or  signs  of  cerebral  involvement);
And
At  least  one  of  the  following:
1.  CSF  hypotension  at  lumbar  puncture  (≤  60  mmH2O);
2.  Meningeal  diverticula;
3.  Symptom  regression  secondary  to  epidural  blood-
patch;
Or,  failing  criteria  A  and  B
C)  All  of  the  following,  or  at  least  two  in  case  of  typical
orthostatic  headache:
1. CSF hypotension  at  lumbar  puncture  (≤  60  mmH2O);
2. Meningeal  diverticula;
3. Symptom  regression  secondary  to  epidural  blood-
patch.
Exclusion  criterion:  iatrogenic  or  post-traumatic  CSF
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caused  by  the  lumbar  puncture?leakage.
econdarily,  complained  of  bifrontal  retro-orbital  morning
eadache.
Clinical  ENT  and  vestibular  examination  was  normal.
ure-tone  audiometry  found  left  perceptual  hearing  loss,
redominating  at  low  frequencies  (Fig.  1).
Although  no  vertigo  was  reported,  endolymphatic
ydrops  was  suspected  and  exploratory  treatment  with
cetazolamide  (DIAMOX©)  and  betahistine  (BETASERC©)  was
rescribed,  and  led  to  recovery  of  hearing  but  with  persis-
ent  tinnitus.
Two  weeks  later,  the  patient  was  awoken  by  intense
etro-orbital  headache,  exacerbated  on  orthostasis  and
ccompanied  by  vomiting.
Emergency  cerebromedullary  MRI  found  bilateral  sub-
ural  hematoma,  with  a  chronic  aspect,  associated  with
iffuse  meningeal  uptake  of  contrast  medium  and  incipi-
nt  involvement  of  the  cerebellar  amygdalae.  There  were
3-L4  and  S3-S4  meningeal  cysts.  Given  such  signs  of
ntracranial  hypotension,  emergency  epidural  blood-patch
as  performed.
One  hour  later,  there  was  sudden  onset  of  somnolence
ith  aphasia  and  stereotypic  crumbling-type  hand  move-
ents.  A  brain  scan  was  immediately  taken  and  found
ncreased  left  subdural  hematoma  exerting  a  mass  effect
nducing  deviation  of  medial  structures.  The  patient  was
ransferred  the  same  day  to  neurosurgery  for  drainage
f  the  hematoma  under  general  anesthesia.  Medical
i
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anagement  to  boost  intracranial  pressure  comprised  strict
ed-rest  in  the  Trendelenburg  posture,  adapted  hydra-
ion,  corticosteroid  therapy  and  administration  of  caffeine
4].
Over  the  following  2  weeks,  the  right  subdural  hematoma
ncreased,  requiring  iterative  surgical  drainage.  At  the
rd  intervention,  an  intrathecal  lumbar  catheter  was  ﬁt-
ed  for  continuous  physiological  saline  perfusion  to  restore
SF  pressure  [5].  Postoperative  myelo-CT  found  contrast
edium  leaking  from  the  right  D12  nerve  root  sheath
oward  the  paravertebral  muscles,  conﬁrming  the  diagnosis
f  dural  tear  (Figs.  2  and  3);  the  radiologists  injected  bio-
ogic  glue  [6]  (TISSUCOL©)  to  seal  off  the  leakage,  leading
o  regression  of  all  symptoms  and  radiologic  abnormali-
ies.
iscussion
rthostatic  headache  is  the  key  symptom  of  spontaneous
ntracranial  hypotension.  Other  less  speciﬁc  symptoms,
owever,  may  predominate  or  be  found  in  isolation,  posing
 real  diagnostic  challenge.
The  auditory  symptoms  generally  associated  with  SIH  are
 sensation  of  ‘‘blocked  ear’’,  auditory  distortion,  tinni-
us  and  hearing  loss,  which  are  all  highly  suggestive  when
rthostatic  [7].  Audiometry  generally  ﬁnds  mild  to  moderate
ni-  or  bilateral  perceptual  hearing  loss,  mainly  affecting
ow  frequencies;  although  it  tends  to  be  transitory,  cases
f  deﬁcit  persisting  after  successful  treatment  of  SIH  have
een  reported.
The  mechanism  of  these  symptoms  was  ﬁrst  described
y  Carlborg  et  al.  [8].  There  is  a  balance  of  pressures
etween  endo-  and  perilymphatic  compartments,  mediated
y  the  CSF.  Each  compartment  is  in  continuity  with  the  CSF:
he  perilymph,  via  the  cochlear  aqueduct  (if  permeable)
nd  the  endolymph  via  the  endolymphatic  sac.  The  authors
roved  experimentally  that  intracranial  pressure  changes
re  transmitted  to  the  inner  ear  by  passive  liquid  trans-
er  —  rapid  if  the  cochlear  canal  is  permeable,  and  slow
hen  it  is  non-functional.  On  this  hydromechanical  hypoth-
sis,  when  CSF  pressure  falls  perilymphatic  pressure  rapidly
alls  in  parallel,  inducing  endolymphatic  hydrops,  clinically
omparable  to  that  found  in  Ménière’s  disease,  which  the
ymptoms  may  mimic  perfectly  [9,10]. The  physiopathol-
gy  of  this  hydrops  ex  vacuo,  however,  remains  entirely
nknown.
In the  present  case,  the  diuretic  treatment  probably
riggered  the  neurologic  deterioration,  which  may  have
ggravated  a  latent  intracranial  hypotension.  This  high-
ights  the  importance,  in  case  of  a  presentation  of  atypical
ydrops,  of  complementary  assessments,  which  were  not
erformed  in  the  present  case:  neurologic  assessment,  fun-
us  examination,  early  MRI  for  differential  diagnosis,  and
lectrocochleography  for  positive  diagnosis  of  hydrops.  The
easons  for  the  failure  of  the  blood-patch  are  unclear:  dif-
usion  beyond  the  epidural  space,  or  second  dural  breakOnce  the  tear  had  been  identiﬁed,  myelo-CT-guided
njection  of  biologic  glue  enabled  complete  and  lasting
esolution  of  symptoms.
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Figure  1  Tonal  and  vocal  audiograms:  left  perceptual  hearing  loss.  Above,  pure-tone  audiogram:  RE  =  right  ear;  LE  =  left  ear;  blue,
air conduction;  red,  bone  conduction.  Below,  vocal  audiogram:  blue,  left  ear;  red,  right  ear.
Figures  2  and  3  Myelo-CT:  contrast  medium  leakage  facing  right  D12  root  sheath.
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onclusion
he  present  case  is  one  of  severe  SIH.  The  failure  of
terative  neurosurgery  to  drain  the  subdural  effusion  raises
oubts  as  to  the  role  of  this  strategy  in  the  management  of
evere  SIH.  It  is  not  unusual  for  ENT  specialists  to  be  faced
ith  this  pathology,  given  the  auditory  symptoms  that  may
erfectly  mimic  Ménière’s  disease.  Paraclinical  examina-
ions  are  indispensable  before  initiating  diuretic  treatment
hen  the  presentation  is  atypical  of  Ménière’s  disease  or
ncomplete.  Headache,  however  mild,  should  in  this  con-
ext  suggest  a  diagnosis  of  SIH,  and  cerebromedullary  MRI
hould  be  performed  in  case  of  the  slightest  doubt.
isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.
eferences[1] Schievink WI, Maya MM, Moser F, et al. Frequency of sponta-
neous intracranial hypotension in the emergency department.
J Headache Pain 2007;8:325—8.
[N.  Fontaine  et  al.
[2] Schievink WI. Spontaneous spinal cerebrospinal ﬂuid leaks.
Cephalalgia 2008;28:1345—56.
[3] Schievink WI,  Maya MM, Louy C, et al. Diagnostic criteria for
spontaneous spinal CSF leaks and intracranial hypotension. Am
J Neuroradiology 2008;29:853—6.
[4] Rahman M, Bidari S, Quisling RG, et al. Spontaneous
intracranial hypotension: dilemmas in diagnosis. Neurosurgery
2011;69:4—14.
[5] Gibson BE, Wedel DJ, Faust RJ, et al. Continuous epidural saline
infusion for the treatment of low CSF pressure headache. Anes-
thesiology 1988;68:789—91.
[6] Schievink WI, Maya MM, Moser FM. Treatment of sponta-
neous intracranial hypotension with percutaneous placement
of a ﬁbrin sealant. Report of four cases. J Neurosurg
2004;100:1098—100.
[7] Bartolomé MT, López-Zuazo I. Auditory changes in sponta-
neous intracranial hypotension. An Otorrinolaringol Ibero Am
1997;24:505—9.
[8] Carlborg B, Farmer J. Transmission of cerebrospinal ﬂuid pres-
sure via cochlear aqueduct and endolymphatic sac. Am J
Otolaryngol 1983;4:273—82.
[9] Walsted A, Salomon G, Thomsen J, et al. Hearing decrease
after loss of cerebrospinal ﬂuid: a new hydrops model? Acta
Otolaryngol 1991;111:468—76.
10] Walsted A, Garbarch C, Michaels L. Effect of craniotomy and
cerebrospinal ﬂuid loss on the inner ear: an experimental study.
Acta Otolaryngol 1994;114:626—31.
